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(54) PRODUCTION OF SURFACE ANTIGEN PROTEIN OF JAPANESE ENCEPHALITIS VIRUS USING 
MAMMALIAN CELL 



(57)Abstract: 

PURPOSE: To provide a new production process of surface antigen protein of Japanese encephalitis virus 
which is useful as a prophylactic medicine or diagnostic agent for Japanese encephalitis. 
CONSTITUTION: An expression vector into which the whole or a part of cDNA coding for the surface 
antigen protein (E protein) of Japanese encephalitis virus is incorporated together with the whole or a part 
of cDNA coding for the matrix protein of the virus, or the whole or a part of cDNA coding for the prematrix 
protein of the virus, or a part of the core protein of the virus, is introduced into the host mammalian cells 
to effect efficient production of E (envelope) protein. 
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A/^«*»a^^^-*i||»«*lBU»lc»Ab. Sib 
4MMS«r#*U »abfcB*B*^-f/u^*BStlSl 

;* X S&UK9 ef(EfSfl) ©Mft* tt. 
[ff#>S2] 0*Bft5r>f^*B0t»flfe«(E« 
61)^3" K-T^ c DNA©±(tifeli- SB*S0*IB 
^D^/V^^vhy y^^afifSa-KtScDNA 
<E>£SB*fcf*— SBi: £ ttofi*i&**tTV^<5fl|3ft3j 1 IS 

^-tvw^^i^ h v 5>^*Ke«*r=«— K-rs c d 

im&m4] H*io*!>-Y^*ffittiiK«fiK(E« 
e«)Sr=— K-re c DNA^sfcit- asa*B;«£ 

B^^-Oi^O^i^ h y 
^geS^ra- Kf5 c DNA^»*fctt-»j3j;lf 

« afftna e« (e s e» <o«a*i6. 

s ] _bia b *jsbs* w/^o^rie »<d- 

* -r *®stn9 ei(Eiai) ^$jit^ffi 0 

M*«6] WIBi^»««WJB*CHO«lua<^-r-f 
X^A**— #P**M&), COSlfi(77y*$K 

yif^w«ft*s V4 o»»tesywia)afewz:ve r o 
in«e«(Eae»o«JS*ffi. 

[0 0 0 1] 
[0 0 0 2] 

JUKI** B*H*i?>f/u^«>«JfefcJ:oT§l#ificS*t 
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ft oTV*S 0 

[0 0 0 3] B*ffl5*9^f^^H:. b# /W*?4:7^ 

^©sie^rwH 1 ** 5 *^. sxi o 6 -4. 2x1 o 6 <o 
b 9 * Arx&wm&m 3 wbic^csu 

SiXTV^S : cri^o— ^(O^S<fBSri6i?>TV^5Efie 
10 V(*SftgKaafr:^ttKl5 3,0 0 0), ^V-<n- 

7 0 o)*5<j;tF^^ wt^y Ke0«fi«c(=*rs 

6f:^l»l 3,5 0 0) o EI6I 
ft if Sr«« £ Lt EfiiLlSeo«F«3&sSt«> ?>ttT*5 <9 . SB£ 

ttJKi-Ht^ft < i t> 9wm<o=-v b-y<omm^^Eir 

[0 0 0 4] B^MWfcfcfc^S^BSli* T7^v£bT 
i*. ^SftB*flBI*£l>>f^Sr*»fifc»i:t*SI7 

B^flB^^^/w^J^K^UJ^WfleSrSaiU ^ffibfc 

^»^J:i9»» N ^}S<kUT^*SftB*JIH*^>f^l7 

30 tC^M ^B^(DV^^\ 3fcffT 2 ^S(BSfP 5 2*F1 ^ 2 
0 BA#RS6#tt»ff)) 0 L*>Lft#&. ;:coJ:?ft]7 

[0 0 0 5] y^fyi:tTil !>>f^^-t(Ot>(01»tt 
ZthXZ. tt«*.DNA«*»2:J:oT]lK«IIMS*fcHt 

5*©E«ejrefc£ 0 B^wjJE^-fA-^^BttJKae* 

;^^f^«S9 BSfp6 1^1 0^) o 

[0 0 0 6] LTffl 
f>ttT V 9 ^=-T \C B *7-< <0 

Elfif^a- Ki~5 c DNAM^A/T*MJt6 
^ t^J5jE5bbfc(4*BBBB6 4-7 4 9 8 2W)o bd*U 
50 roffi^^Lt>>< /^(i:*I7^^vi L-CtiTlife^ 
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i>K ««3*fc«fifr«riaiKi/r. ^^^^mmwm 

[0 0 0 7] SA^^^^^-Sr^v^SA 
*9«*BBBB6 0-3 7 9 8 8-i§\ #WBS6 1-5 7 8 

[0 0 08] tC^, h#*>f/l^f*:77tf*><VK* 
(5^^^<D5ief»«Srfi5*#:)i:U *>IVK*0>«Sfe 

y v- >- ^ ( - * <£> *K y ^ ^ ^ K &m Jia J*3 <£> 7 n 7^ T - if 
^m£tiXfr*<D9&Kt:4iZ£Zk)£tiZ>k^5 
WlRSrtofca?), EK6RSr=i— Ki"<5 c DNA*<z>t> 

[0009] tzx\ ^wmmzB*m£:$4 sux<d 

ES & «Sr*»c*^i-SSflfS:^ L,tc 1-2 
8 5 1 9 8#) 0 L^U/j^b. £0>4»*te:*5Vvrt>» 
fe*tfcB*IBjfti?-<^EaeStt±ril»fc LTSI#J£r 

[ooio] *^BM?>ii^^5«a*^ff^)T 

T% 0^^^^^E«ejfSr>:*lj:«3irt-5^r«feo 

^©y/ARNASrdiJ: HSLfc c DN Act t> E^ 

^^-s WitfpcDL-SRa, pMAM-neo^ 
^H^jfAU S^^-^CHO», COS» 

TfUffl^tBftB*B*^>r^E«e«*$*»c»a* 

»jao«*±»+icgifa^Ese«^»s*t > a^*. 
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[0 0 11] KIT, H*««fc**f 
/^OEieMn^Kf^ c ONA*^*^^ — 
fcffl*i&^S»»x.-<^ * - & «±»»fflJSfc»A U 
K»tt*B]fi«:#*U *mUfc0*JBjfe!>>f/V'^E«e 

[0 0 12] *K98(0«iettttTOi:*5 9"e*>So 

(1) B^JB^^^^OSte^RNASrttai-^X 

(2) l>>fy^RNAlc4Btt«,ft-fi«c DNASrWR 

(3) cDNA^n^y^U -t<Z>*£E#IS:SfcS 
1-$Xg:roXgW8^S^o— — i L 

20 &X%Z> 0 :(7)Igtil ^ — £-£<7> 

(3. #1*1(3!. pBR3 2 2. pBR3 2 5. pBR32 
7. pBR3 2 8. pUC7, pUC8. pUC9. p 
UC 1 9t£k*<Dy P '7*^ h\ A7r-^ M1 377- 
^^77^Sfe5V^pHC7 9(^^ _1_ 
i. 2 9 1. (1 9 8 0))*^<Z>a*$ K#W*S*t 

&o ae^©#A*«few«f«fe^x.r*j:<, «*.«^<^ 

^-<^^u^-^-oT^^fe^A^(c#4-^^c©| 
NASr^^SAtti^<tV\ 

[0 0 13] (4) ^ n — ~lsjf &thfc c DNAi&SEfi 

ut. Eaew^a-K-t-sae^fJittaiRoHjfcMH 

S<5#^ n— ^v^SJifc cDNA©aa4«IE5!l© 
»*fs ^J:OT^§ c DNAOBS^^OMlfe^ 
«*»»fflra^*^*l!:fi*-&*>*TlBtti-5r i: J: 

50 ^ h-r-f^^-f/u^toEM&w^^— K-rsae^oitt 
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[0 0 14] 0*ffliUf!>>fy^©*ffifitJDRS&KSr3 — 
KtficDNAIi, 0!I;tttMfB*Ui^W#U JaOAr*(# 

Ha*?-* y hwox-^r- 4? jf^ y 

^=J/ h)*SV^ fctSagayama** (HOgf ) & JS V ^ T^SS-T £ 
rt*S"C#5. Mitt, ±1ESagayama4*^bWljH*ixfc 
E^SS^r=i— Ki"5 c DNAI4B l~5fc*S*t5 «fc 

«wi^33v^t ttJiia c d n a t mreaicra— <o«iBSr^r 

»I#«SL if A. X^tci><D)XtboXh£\<\ h% 
[0 0 15] (5) ?v~~>if&tbtiEm&W : &^ — 

a^a^e— ^ — Sr*i-S^<^^— , WMpCDL-S 
Rott»*bV^lfi«-e*>S 0 pCDL-SRa^^ 

Okayama-Ber g ffi<Z>^<^ & — IT" 7 -Y h V 

— T>Y ±/\s7— /^tP^- (Molecular and Ce 
llular Biology), JL p. 4 6 6-4 7 2(1 9 8 8)). S 

LLTR©R-U5E»gIUct)OT, J£VM|f£« 

[0016] ¥m*<? #—b*<Dig±m 

v\ coxe-cw-ea-r^HJift^irL.Ts ess 
a^r n ^ K-t-s ate*- * ^<om^ ??-t 

sae^t^&o^sg^^— t<^ji«fctt, *p&^t 

c) «^«©«t«ttStrJ5fc*aEWttSrjl5aC>S. d) « 
e) «»4b£>JK*«rtt«>& 0 f) »^4b«r*Hft*^ 

[0017] i£>5r<\ H*JBj*&9>f^oaEfi«r4ro 



(4) 4*»¥7-2 6 5 0 9 3 
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±iyisi'?£tix&m$mst&K%f\zt>i>*tiz> 0 t^o 
<£.p4tv*#J J±\cttirZ>c DNA^rifA-rttttA 

£J«ttttl\, jfAt5cDNA^EI6fl:3- 

^^J(«ittATG)**t-S»*fct>BI«-T?*>S 0 U 

10 Wj&SrfUfllU SRIM&a K>\ «IR»ih=i K>-*5j;i* 

[0 0 18] ffA-faarciHMfca K^tt, E^aJTSr^ 
- K^S c T>NA<Offifr&9#ifitotiX*><>Xh&$cr 

*UV\ #At5 c DN AttESfi»*3- Kt5«« 

v h y y^^ieSO^TP r eMiagittS), a 
T«a«(HTC«aK4:IS^-S)*3-K-rs««*SflF 
&LTV^£^ :^9ifc:l3V^tt£ftt0>KafltSr= 1 — 
c DNAO^SfBSfctt— »35SESaWSr = — 

[0 0 19] ifA-TScDNAIi. M®a^^r^— K"T 
5 c DNA«>*fifB*fctt— SFf % P r eMfiaSfSr = — K 
c DNAO^^fcfi--g|5*5j:O ? 0*F^^-r>'^ 
<?)CieSo- «B3ftSE«aKSr = — K-TS c DNA^ 

w^tt. ««>3fa«>KaK«>flijiio«jad»b*#ft#ft 

[0 0 2 0] E«aK*a^<^#-Sr»A1-S»3£jKlUS 

^ttii Eaa«sr»mi-5^i:3W"c#5»*iwija^ 

^*aj5S, ^x.ttCHO)SBjia(^^>r— —x^^^^—?p 
40 mmm), cos«wfi(r^y*$ Kyif^wi«ft*sv 
4o»»<E«yHBiia)fcsv^ttve r o^aia(r^y^^ k 
yif/^w«**j»»)ftif*s«v^ii#5 0 

[0 0 2 1] afti^K4gjfttt4bjNUBof^K:ft^o 

O^rffi. 0Jx.tfy DEAE-DEX 
TRANS, y^7x^f-VS N xi/^hn^i/^ 3 

50 btt^o 
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[0 0 2 2] ( 6 ) J»m&»taB&<Di&m : ]&9&;mhVo 

mm*, mmm^x, mm^v^rxmm^, 
[oo23](7) «aift©ttfflt»B©ia^© 

r 4: fc<fc 9 g Wome W^rfflW^ 

So 

[0 0 2 4] (8) *»««oaJKtti:fttfjIKttS:tft^ 

-c#s c w*tfft«^»a*^tea6-5<#*j&frtt:# 

ft«Tj/t^(EL I SA)«*5±tJR*3Fp«*(5 0%^ 
9 — * *>M5fc) « SriB*-fr*>*T S r. £ as-c^ 

[0 0 2 5] gt_h. *38M»Jiov^T«ttUfc3», 

So 

[0 0 2 6] 2»< IT, #3591fc:J:*LH!x 05Bft^<^^ 
— K B*M^^;^S*OEiaM3- Ki~S c D 

*$Kas#feJt, r(OJ6»A.^9^$ K«ri«»L»*bjHBIia 
[0 0 2 7] ^Ba^ioTWbJxSEHeSfW:^^^ 

fo)±£-ttS*:#>, T^zx.^V h4r^JBLfcit^I7^^v 

[0 0 2 8] *fc, *3swoEata«r±. b*ib«^ 

ELISA, fMiL3*«ftBttk* ^ifaJSttftfilk 
£4«ftKBk. m 

[0 0 2 9] &*M&*^si'Xfcft<DmM&£X*m7£m 
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8 

<otiMi:\^xm^&m&\z^ ±u<D&mu&im<D&%* 
office £y mm fro&m-rz> 0 ^m<o^m^m^x 

tm zmm-t s fc tt^ottfin^&Wfr a v ^ s 0 

10 [0 0 3 0] £*T. **98SrH«SW»-X<3#l¥W»-RW 

v\> 
[0 0 3 1 ] 

vsam\ 

mmmi 

B*iH*!>-f ^^E«e«*3— K"t*S c DNA^fK 

(l) 0tt$?>f;^^^oRNAyy^affl 

&&^>^fc$BJ5SC6/3 6(J.Ge n. V i r o 1. 
40,531-544(1 97 8 )) \Z B&M&V^ S 
20 a g a y amaMII^f, ?-fyi^ SrifiJBSiirfc* 
fcU mm-tmttfy m^ixv^y =t— ^ U S 

/ARNA(«)1 1 k b p 7 * y — 

[0 0 3 2] (2) 0*MW;^©cDNAO^n 

9-^(S«3t)fc«oT. #y <A)«rfWillU -tixtr* 
StU ^-y =^d(T)Sr^9-Y^-^V^T, 4«(A- 
30 G-C-T)Of f ^i/y KHy 3? 

^LfCo #C?fcl*:S»ISRNa s eUt^ 4«(A-G- 

NAJKy * 7-f^oTl*« c DNASrffjSSUOlol 
ecular Cloning (Cold Spring Harbor Lab. ) p . 2 1 1 - 

2 46(1 9 8 2)). 9—^-r/^h^>^y^^—ifx 

dCm&tttolstCo — *\ ^7^U f pUC9(7r^ 
■^'>rtt«S)*«IIB»*Ps t 

40 DNASrS-^U 7^f^-iX3 ^gjS^V^ftt 

fc e r coffin :7"9^ K^JKffiHB lOi^ytT 

yFt;H:SAU ^Ste^®^r#fc 0 

^^^^ K^^U >fyf-hSftfccDNAO* 

NAI^oV^T5 , ffl!l^ia^W : (Ge n e 1 9, p. 2 6 9 
(1 9 8 2))*frftofco *©EM»*f©«*J:9, 2 
0 -merO^^- y =r^ ^ U^-^ K ( 5 ' — dATTCCGTACCATG 
CAGTCCA- S'J^r^^^"^— t !>>f;v^/ARN 
A^Ctt, ffftJ:BE«>*ffi-ecDNAS:f^«U 
50 ^9^^ KpUC9lC7>f^3yU #»«>*Kte 
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lBfifiKSra— K-f-ScDNASr-g-tfiBlft^.^^^ K 

ovarii, 0:*tf8lfc*>f/W* JaOArs 9 8 2S»\ 
ra«ft^r«fe"efHRbfcfi9*SG e n e 4_8, p. 1 9 5-2 

0 1 (1 9 8 6)ld|B*l*ixTV^ 0 

[0033] (3) B^m^^^/^mmtrimm^s^ 

3-Kt6cDNA(4 1 1 8)&&ttW!ttjLzf?x$ K 
p J E4 1 1 8C0^^ y —~>sf 

(2)-c»foixfc»SME«M4r*^^- hT?£«Sii\ 
= hntyi/D- *:7^w— icuzfy ^t^ e i^y* 

Ufc^-f^— SrO. 2%NP-4 0 (JF-ffiffitt^h 

«£rl£fc#T, -eco^^^-r^^^^^ KSrp J E4 

1 1 8 t Lfc 0 &^X\ ZfJ* n f pJE4118M 
& (Molecular Cloning p. 7 5 — 9 5. bME) fclttV 
»U WR**Ps t I TpUC 9WfA3*tfcc DN 
A*«J9WU ^MDNA^^tU, (2)T*# 

fe*xfc#«»K<E«««r = n if— > 3 

(Molecular Cloning p. 3 8 2 — 3 8 7. itufB)^ 

ot^^y^^u p jE4i i8^yf-hc 

DNA(4 1 1 8)t»ft!9^5 cDNAlrftS/y^ 
S KSrii&Lfc 0 rHtit;ffltfccDNA(2-2 

tftStfci^5(|7-8#I), cDNA(2-2 0) 
«cDNA(4 1 1 8)©N5fdBi*^fc»ft9*oT 

[0 0 3 4] (4) «lieSI:a^K«cDN 

A^ifiSiB^jo»w (ii-s mm) 

m&Z-y"?*^ KpJE4118tpJ E 2-2 0 Sr»J 

r*»p s 1 1 -eaiRL, j tti?tim2. 5 k b p, m 

1.0kbp©DNAI»ffSr#fco rftkco0r>f Koi> 
T. Ml 3^r— ^Sr^lV^^s'W^fe^ife^- 
^CGe n e)_L_9, p. 2 6 9(1 9 8 2)). f/fxy^ 
(Science) 241 , p. 1 2 0 5(1 98 
9. cDNA(4 118)Oi^|i5'»^ c DN A 
(2-2 0)<O#^J2:3' fflll^^iB^W^ftofCo 

[0 0 3 5] -tote*. Bt^lft9*5«»OcDN 
AEWttH i - 5 *<ofg 5#T $ y g£6Dfg 3 3 K^a»& 

111 6#7^/^W3 3 AM&T*1bZ>ZLh'fc¥m 

l: y i*0(t>fx^(Science)121 x p. 7 26 
-7 3 3(1 9 8 5))^fc5jtjftSf«5r>f^(H*JH^i? 

e>, 9^;^©Esai ttH i ^ 5 m*t + 1 
[0036] H*jHUj!>-f/^©MseflrriH 
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1 — 7 5#g^£>®- l#gcOT^ y^£ 
~C\ *fcP r eMSejTl**-l 6 7#Hd^*-7 6 
• BS^fcWWSflfc. Sfefc. PreMISS©5' 

[0 0 3 7] (5) B*jB*l>>f^^*ffi*LflS«eWSr 
=* — K-TS cDNA«>fPK(Hl— 5*5J:tfH7 — 8# 
») 

cDNA(4 1 1 8)^a- Kt57^/KliEiai^ 

io NjRfflosr^yn^H'Tv^o ^:t*cdna(2- 

2 0)£^T. Aa t h^f-eoftf^b-fr 
T, Ef Sf cDNA(2 0 3)^r# 
fto ftV^ c DNA(2 0 3)£H i n dlllirE c o 
R VttolU »2.7kb p<Dc DNASfjtU 3)£: 
EMfcUfc. i©W^ttEafi«Sr=a-K-t-5fll«»!^IP*. 

[0 0 3 8] mmm2 

0*JH*!>>f yW-XEaeKSra— K-TS c DNA^rjfA 
20 Lfcifi**.^ ^~-<Of£»! 

^*Ml<Z>(5)-C#fccDNA(J 3)$rE.Co 1 i D 
NA*y^7-f(Kl enowKJi'JlfSBfclWm 
SMiiSma I taWLfcpAcYMS 1 tT4DN 
Ay^fctoTWtt, JM10 9WI^L 
fc 0 ^:fi^@te^j:(9. KSrfSKU p A 

c YMS 1 <OS ma I SMfcK:, ffifflE c DNA( J 3)2mE 

M^^-lrpACYMS-J 3 t^45 Ufc 0 
30 [0 0 3 9] CSSS©7^-««(1 0 5#|<^)7 
/V^^^h 1 2 7#|077^y), P r e-M. MI 
fi»*5J:VEaejf*r = — K-f-S cDNASrp cDL- 
SRa 2 9 6^^^-(Z)P s t I-Ec oR YK 
SAUc(pcDL-SR a -J12) 0 -COffi^x.^^ 
JSSDH 1 m^mA tfff^tt^ u-^^^^frft 

[0 0 4 0] mm\C Ciei^S, Pre-M. M 

«ejr*5j:t/EaEe»s:=- ki-s c dna^ p c d l 

-SRa 2 9 6^^ — COP stl-EcoRIWM: 
40 JftAU -«x.M^ifDHlW:|AL^fg 
^U^p- ~^£rfrfto5t(p cDL-SRa-J 1 
8). 

[0 04 1] *H8UBfc:, 0*JHUSl>>f /^**5S««C!> 
«e«-CS>£NS2B:j3 < fct*N S 3 £ = — K~t*5 c DN A 

SrpcDL-SRo 2 9 6^^HcjfAU pcDL- 
SRa-JNS 2B3£Ufc. 
[0 04 2] jfe»W3 

>o ( i ) n««uao^s<gttj£ 
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f^-ccos 7mmT7})j}* ny if/wsft*s v 

4 0»«e«JBJS)fc:#ALfco 100ng/6cm^ 
h<Z>DNA*4:flIV\fc 0 V e r o jttlfi-Cli 5 n g / 
^^hSrfflV^ctr^r e p 1 i c a t i onlCfcS 

flWc^pTtBft^^^— UlipMAM-n e o^? 
#-<CHOttl&&4M)#*»*Sft#$. 
[0043] (2) WffiSUcoV^T 

6 cm)-Cl 6i$ffl^J§S£^yWL;fc 0 ±»S:IhIiRU 

r i passes*, -^n-e^etj E 

V^^nf^yA-S epharose &r/BV^T;fe 
«E8fc»U 1 6%SDS-PAGEi:tW;V7iaS 

SEUftV^^^ — (p cDL-SRa-JNS2B 3)Kl:fcS 

fc. caew^r^— ««(i o 5#acor^^>- 

^12 7#l©77^), Pre-M. MlSI^i 
XfEm&Wt:^— K-TS c DNA^A^fc^^ 
— . p cDL-SRo-J 1 2^IJififO*ft?) 
i\ ^IttlSiW^fctEaeK^K^SJxSiirriW 

[0 0 4 4] **Si*S:fflV^fc*PW:^^V^— 

mm 

ATCACGTTCT TCAAGTTTAC AGCATTAGCC 
GCAGTGGAAA AGAGTGTGGC AATGAAACAT 
CTCATTGACG CCGTGAACAA GCGGGGCAGA 
TCAATCATGT GGCTCGCAAG CTTGGCAGTT 
TCGAATTTCC AGGGGAAGCT TTTGATGACC 
CTGATTCCCA CCTCAAAAGG AGCGAACATA 
ATGTGTGAGG ACACTATCAC GTACGAATGT 
GATGTGGATT GTOGGTGTGA CAACCAAGAA 
ACCAGGCATT CCAAGCGAAG CAGGAGATCC 
CTAGTGAATA AAAAAGAGGC TTGGCTGGAT 
ACTGAGAACT GGATCATAAG GAATCCTGGC 
ATGCTTGGCA GTAACAACGG TCAACGCGTG 
CCGGCTTACA GTTTTAATTG TCTGGGAATG 
GGAGCCACTT GGGTGGACTT GGTGCTAGAA 
GACAAACCAA CATTGGACGT CCGCATGATT 
AGAAGTTACT GCTATCATGC TTCAGTCACT 
ACTGGAGAAG CCCACAACGA GAAGCGAGCT 
ACTGATCGTG GGTGGGGCAA CGGATGTGGA 
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* KtcCOS*MS*l«jaSi!\ »pcDL-SRa-J 

hyt'i^U fit J EVWi»&&Xf2&&iftk 
^IgG-FITCT?ft«Si!ftlfc, HlOt, 6fe 

Sr«i- 0 p c D L-S R a - J 1 2 (Di^iiEieM 

[0045] ELISA:pcDL-SRa-J12£rh 
7^7x^V 3 yUcCOS7 Wjao«#Jhif Sr EUR 
10 U 10%PEG. lMNaClt, E^eS*5<tO?P 
reMgafSriWS^ ttS «: 1 0 — 4 0 %0 s u c 
rose gradient -C^iUU #£>*V*:E^6 
g^r$iEfSf^y^n^t/^ff(2 0 l)£:/Bv^EL 
I SAife-CfcHJUfc. fc 0 -^#®££|#> N SiJEVjtft: 

*> 5 v ^ V£&m<r>tfi e s 6 it* y ^ o — TvM&ift:'?:* tr b 

— ^©tfefflSrfi'&ofco EL I SAftli2WtLT 
Sv^^ I gG-P eroxidase ^fflU OP 
D. H.OiO*6»"e*ftSii:ODiM"C»3tfl[<0«B5£ 

20 ^dpv?-(J. of Virology), 4 5, p. 
12 4 — 132(198 3)^»j»BiS|ES*tTV^5 0 
[0 0 4 6] 

xmm\ 

E#l##: l 
IBMOfiS : 2 9 1 0 

ffi&\<DWM : c DNA 
30 ^ £4fcfc : 



CCGACCAAGG CGCTTTTAGG CCGATGGAAA 60 

CTTACTAGTT TCAAACGAGA ACTTGGAACA 120 

AAACAAAACA AAAGAGGAGG AAATGAAGGC 180 

GTCATAGCTT ACGCAGGAGC AATGAAGTTG 240 

ATCAACAACA CGGACATTGC AGACGTTATC 300 

TGCTGGGTCC GGGCAATAGA CGT0GGCTAC 360 

CCTAAGTTCA CCATGGGCAA TGATCCAGAG 420 

GTCTACGTCA AATATGGACG GTGCACGCGG 480 

GTGTCGGTCC AAACACATGG GGAGAGTTCA 540 

TCAACGAAAG CCACACGGTA TCTCATGAAA 600 

TATGCTTCTC TGGCGGCGGT ACTTGGCTGG 660 

GTATTTACCA TCCTCCTGCT GTTGGTCGCT 720 

GGCAATCGTG ACTTCATAGA AGGAGCCAGT 780 

GGAGATAGCT GCTTGACAAT CATGGCAAAC 840 

AACATOGAAG CTAGCCAACT TGCTGAGGTC 900 

GACATCACGA GGGTGGCTCG GAGCCCCACG 960 
GATAGTAGCT ATGTGTGCAA ACAAGGCTTC 1020 
CT30T0GGGA AGGGAAGCAT TGACACATGT 1080 
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13 14 
GCAAAATTCT CCTGCACCAG CAAAGCGATT GGAAGAACAA TCCAGCCAGA AAACATCAAA 1140 
TACGAAGTTG GCATTTTTGT GCATGGAACC ACCACTTCGG AAAACCATGG GAATTATTCA 1200 
GCGCAAGTTG GGGCGTCCCA GGCGGCAAAG TTCACAGTAA CACCCAATGC TCCTTCGATA 1260 
ACCCTCAAAC TTGGTGACTA CGGAGAAGTC ACGCTGGACT GTGAGCCAAG GAGTGGACTG 1320 
AACACTGAAG CGTTTTACGT CATGACCGTG GGGTCAAAGT CATTTCTGGT CCATAGGGAA 1380 
TGGTTTCATG ACCTCGCTCT CCCCTGGACG TCCCCTTCGA GCACAGCGTG GAGAAACAGA 1440 
GAACTCCTCA TGGAATTTGA AGAGGCGCAC GCCACAAAAC AGTCCGCTGT TGCTCTTGGG 1500 
TCACAGGAAG GAGGCCTCCA TCAGGCGTTG GCAGGAGCCA TCGTGGTGGA GTACTCAAGC 1560 
TCAGTGAAGT TAACATCAGG CCACCTGAAA TGTAGGCTGA AAATGGACCC CCTGAAGTTG 1620 
AAAGGCACTA CGTACGGCAT GTGTACAGAA AAATTCTCGT TCGCGAAAAA TTCGGCAGAC 1680 
ACTGGCCACG GAACAGTCGT CATTGAACTA TCCTACTCTG GGAGTGATGG CCCCTGCAAA 1740 
ATTCCAATTG TCTCCGTTGC GAGCCTCAAT GACATGACCC TGGTTGGCCG GCTGGTGACA 1800 
GTGAACCCTT TCTGCGCGAC TTCCAGTGCC AACTCAAAGG TGCTGGTCGA GATGGAACCC 1860 
CCCTTCGGAG ACTCCTACAT CGTGGTTGGA TGGGGAGACA AGCAGATCAA CCACCATTGG 1920 
CACAAAGCTG GAAGCAGCGC TAGCAAGGCC TTTTCAACAA CTTTGAAGGG AGCTCAAAGA 1980 
CTGGCAGCGT TGGGCGACAC AGCCTGGGAC TTTGGCTCCA TTGGAGGGGT CTTCAACTCC 2040 
ATAGGAAAAG CCGTTCACCA AGTGTTTGGT GGTGCCTTCA GAACACTCTT TGGGGGAATG 2100 
TCTTGGATCA CACAAGGGCT AATGGGTGCC CTACTACTCT GGATGGGCGT CAACGCACGA 2160 
GACCGATCAA TTGCTTTGGC CTTCTTAGCC ACAGGAGGTG TGCTCGTGTT CTTAGCGACC 2220 
AATGTGCATG CTGACACTGG ATGTGCCTTT GACATCACAA GAAAAGAGAT GAGATGTGGA 2280 
AGTGGCATCT TTGTGCACAA CGACGTGGAA GCCTGGGTGG ACAGGTATAA ATACTTGCCA 2340 
GAAACGCCCA GATCCCTAGC GAAGATCGTC CACAAAGCGC ACAAGGAAGG CGTGTGCGGA 2400 
GTCAGATCTG TCACTAGATT GGAGCACCAA ATGTGGGAAG CCGTACGGGA CGAATTGAAC 2460 
GTCCTGCTCA AAGAGAATGC AGTGGACCTC AGTGTGGTTG TGAACAAGCC CGTGGGAAGA 2520 
TATCGCTCAG CCCCTAAACG CCTATCCATG ACGCAAGAGA AGTTTGAAAT GGGCTGGAAA 2580 
GCATGGGGGA AAAGCATTCT CTTTGCCCCG GAATTGGCTA ACTCCACATT TGTCGTAGAT 2640 
GGACCTGAGA CAAAGGAATG CCCTGATGAG AATAGAGCTT GGAACAGCAT GCAAATCGAA 2700 
GACTTCGGCT TTGGCATCAC ATCAACCCGT GTGTGGCTGA AAATTAGAGA GGAGAGCACT 2760 
GACGAGTGTG ATGGAGCGAT CATAGGCACG GCTGTCAAAG GACATGTGGC AGTCCATAGT 2820 
GACTTGTCGT ACTGGATTGA GAGTCGCTAC AACGACACAT GGAAACTTGA GAGGGCAGTC 2880 
TTTGGAGAGG TCAAATCTTG CACTTGGCCA 2910 

imm<Dm^mmi * srg-t* c DNAo*KSiB5u*3<tWT^y»iE?osr*^ig 

[01] 0*JB^^^Eafe«Sr = — Kt"S«« "Cfe^o (H4WjR#) 

x^fc^o [07] cdna^wkbmhm' y<d 

*^trcDNA©ifi*Ew*3j:r^T5y«iaju*:*-rBi [08] c DNAOMR**^ h<D 

[03] 0*H*«?-f/^E«e«Sr=i- K"fS«« 7 <Dfgt%) 

Sr-^tf c d n a <&m£gm» xxfr^y m&m&^i-m 40 [09] #mmw xmm. s titcm a a / 
■efcSo (H2©«#) ^^tr-r-i/g ^<ote*S:*i-««;*»H(iaffi«:ffl 

[04] B*Jffi*5^K*EHaW«T = — K1"5«« ^*)T?*>5. 

Sr^tf c DNA^SSE^J:t;r 5 / f E^J^ti [010] *K*MK:J:oT»a*ixfc«a««>** 

[05] B*JB«^^E«efrSr = -K-r6«« * ft«W)"C*>5. 
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I — 2-20 

1.244 Keel I -227 

Iatc acq ttc ttc aag ttt aca oca tta ccc cco acc a a?g ccg crfr tta ccc cga 

tie Thr Pho Phe Lyo Phe Tbr Ala Leu Ala Pro Thr Lya Ala Leo Leu Gly Arg 

-209 

TGG AAA CCA CTG GAA AAG ACT GTG GCA ATO AAA CAT CTT ACT AGT TTC AAA CCA 
Trp Lye Ala Vat Glu Lye Ser Vat Ala MET Lye Hi* Leu Thr Set Phe Lye Arg 

-191 

GAA CTT aOA ACA CTC ATT GAC GCC GTG A AC AAG COG GGC AQA AAA CAA AAC AAA 
Glu Leu Gly Thr Leu lie Asp Ala Yal Asn Lya Arg Gly Arg Lye Gin Aan Lya 

-173 

AGA GGA GCA AAT GAA GGC TCA ATC ATO* TGG CTC GCA AGC TTG GCA GTT GTC ATA 
Arg Gly Gly Aon Glu Gly Ser lie HET Trp Leu Ala Ser Leu Ala Val Val tie 
i ■ » Frail 

J*67 -155 
OCT TAC CCA GGA GCA jATG AAG TTG TCG AAT TTC CAG GGG AAG CTT TTG ATG ACC 
Ala Tyr Ala Gly Ala IttET Lyo Leu Ser Asn Phe Gin Gly Lya Leu Leu 11ET Thr 

-137 

ATC AAC AAC ACC GAC ATT GCA GAC CTT ATC CTG ATT CCC ACC TCA AAA CGA GCG 
lie Aan Ann Thr Asp He Ala Asp Val He Leu lie Pro Thr Ser Lya Gly Ala 

-1 19 

AAC ATA TCC TGG GTC CGG GCA ATA GAC GTC GGC TAC ATO TGT GAG GAC ACT ATC 
Aan Ho Cye Trp Val Arg Ala He Aep Val Gly Tyr MET Cya Glu Asp- Thr lie 

-lOl 

ACC TAC GAA TGT CCT AAC TTC ACC ATG GGC AAT CAT CCA GAG CAT GTG GAT TGT 
Thr Tyr Glu Cye Pro Lya Phe Thr ItET Gly Aan Asp Pro Glu Asp Val Aep Cye 

-63 

CCG TGT GAC AAC CAA GAA GTC TAC GTC AAA TAT GGA CGG TGC ACG CGG ACC AGG 
Arg Cye Aep Aan Gin Glu Vol Tyr Val Lye Tyr Gly Arg Cye Thr Arg Thr Arg 

I *-» 

Xhofl "6S 
CAT TCC AAG CGA AGC AGC I AG A |TCC| GTG TCG GTC CAA ACA CAT CGG GAG ACT TCA 
Hie Ser Lye Arg Ser Arg Arg |ser Val Ser Val Gin Thr Kle Gly Glu Ser Ser 



[H21 

-47 

CTA GTG AAT AAA AAA GAG CCT TGG CTG GAT TCA ACG AAA GCC ACA CGG TAT CTC 
U eu Val Aan Lya Lya Glu Ala Trp Leu Aep Ser Thr Lye Ala Thr Arg Tyr Lao 

-« m 

ATC AAA ACT GAG AAC TGG ATC ATA AGG AAT CCT GCC TAT CCT TCT CTG GCG GCG _ 
I1ET Lya Thr Glu Aan Trp lie He Arg A-n Pro Gly Tyr Ala Ser Leu Ala Ala q 

5 

GTA CTT GCC TGG ATG CTT CCC ACT AAC AAC GOT CAA CCC CTG GTA TTT ACC ATC ^ 
Val Leu Gly Trp (1ET Leu Gly Ser Aon Aan Gly Gin Arg Val Val Pho Thr lie 

P a»E. I — ^«IIB 

Hpa! t -1 1 *1 J *0 

CTC CTC CTG TTG GTC CCT fcC^Gfr T TAC ACT JTTT AAT TGT CTG GG}ft ATG GGC AAT 
Leu Lou Leu Leo Val Ala Pro Ala Tyr SerlPh« Aen Cye Leu Gly MET Gly Aon 

♦26 

CGT GAC TTC ATA GAA CGA GCC ACT GGA GCC ACT • TGG GTG CAC TTG GTG CTA GAA 
Arg Asp Phe lie Glu Gly Ala Ser Gly Ala Thr Trp Val Aap Lau Vet Leu G1m 

. Aatll +44 

GGA GAT AGC TCC TTO ACA ATC ATI? GCA AAC GAC AAA CCA ACA TTG fcAC CTCl CGC 
Gly Aap Ser Cyo Lau Thr Ha HET Ala Aan Aap Lya Pro Thr Leu Aep Val Arg 

♦6S 

ATG ATT AAC ATC GAA GCT AGC CAA CTT CCT CAC GTC AGA ACT TAC TGC TAT CAT 
nET lie Asn lie Glu Ale Ser Gin Leu Ala Glu Val Arg Ser Tyr Cya Tyr His 

*«6 

GCT TCA CTC ACT GAC ATC ACG ACG GTG CCT CGG AGC CCC ACO ACT GGA GAA GCC 
Ala Sar Val Thr Aap lie Thr Thr Val Ala Arg Sor Pro Thr Thr Gly Glu Ala 

♦9» 

CAC AAC GAG AAG CCA CCT CAT AGT AGC TAT CTG TCC AAA CAA CCC TTC ACT GAT 
Hla Aon Clu Lya Arg Ale- Aep Sar Sar Tyr Val Cya Lye Gin Gly Phe Thr Aap 

2-20 — 1 

tlia 

CGT GGG TGG CCC AAC CGA TGT GCA CTT TTC GGG AAG GGA AGC ATT GAC ACA TGT I 
Arg Gly Trp Gly Aen Gly Cyo Gly Leu Phe Cly Lya Gly Sar He Aep Thr Cyo 
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♦ 134 

GCA AAA TTC TCC TCC ACC ACC AAA CCG ATT CCA AGA ACA ATC CAG CCA GAA A AC 
Ala Lya Pha Sar Cya Thr Sar Lya Ala I la Gly Arg Thr I la Cln Pro Clu Aon 

♦ 152 

ATC AAA TAC GAA CTT GGC ATT TTT GTG CAT GGA ACC ACC ACT TCG GAA AAC CAT 
lie Lye Tyr Glu V&l Gly He Phe Val His Gly Thr Thr Thr Ser Glu Aon His 

+ 170 

• GEO AAT TAT TCA GCO CAA GTT CGG CCG TCC CAG GCG GCA AAG TTC ACA GTA ACA 
Gly Aon Tyr Ser Ala Gin Val Gly Ala Sor Gin Ala Ala Lyo Pha Thr Val Thr 

+ 186 

.CCC AAT OCT CCT TCG ATA ACC CTC AAA CTT GOT GAC TAC GGA GAA GTC ACG CTG 
Pro Aon Ala Pro Ser lie Thr Leu Lya Leu Gly Aep Tyr Gly Glu Val Thr Leu 

+ 20B 

GAC TGT GAG CCA AGG AGT GGA CTG AAC ACT GAA GCG TTT TAC GTC ATG ACC GTG 
Aep Cya Glu Pro Arg Ser Gly Leu Aan Thr Glu Ala Phe Tyr Val MET Thr Val 

+ 22A 

GGG TCA AAG* TCA TTT CTG GTC CAT AGG GAA TGG TTT CAT GAC CTC GCT CTC* CCC 
Gly Ser Lya Sor Phe Leu Val His Arg Glu Trp Phe Hie Aep Leu Ala Leu Pro 

♦242 

TGG ACG TCC CCT TCG ACC ACA GCG TGG AGA AAC A OA OAA CTC CTC ATG GAA TTT 
Trp Thr Ser Pro Ser Ser Thr Ala Trp Arg Aan Arg Glu Leu Leu flET Glu Pha 

♦ 260 

GAA GAG GCG CAC GCC ACA AAA CAG TCC GCT GTT GCT CTT GGG TCA CAG CAA GCA 
Glu Glu Ale Hie Ala Thr Lye Gin Ser Ala Val Ala Leu Gly Ser Gin Glu Gly 

♦ 276 

GGC CTC CAT CAC CCG TTG GCA GGA GCC ATC GTG GTG GAG TAC TCA AOC TCA GTG 
Gly Leu Hia Gin Ala Lau Ala Gly Ala lie Val Val Glu Tyr Ser Sar Ser Val 

. , "P"' . ♦29a 

AAfc XT A AC)-t TCA GGC CAC CTO AAA TGT AGO CTG AAA ATG GAC CCC CTG AAG TTG 
Lya Leu Thr Str Gly Hie Leu Lya Cya Arg Lau Lye MET lap Pro Leu Lye Lou 



♦3S0 

GGC CCC TGC AAA ATT CCA ATT GTC TCC GTT GCG AGC CTC AAT GAC ATG ACC CTG 
Gly Pro Cya- Lye I Its' Pro 1 1 e Val Ser Val Ala Ser Leu Aon Aep HET Thr Leu 

♦384) 

GTT GGC CGG CTG GTG ACA GTG AAC CCT TTC TGC GCG ACT TCC AGT GCC AAC TCA 
Val Gly Arg Leu Val Thr .Val Aen Pro Phe Cye Ala Thr Ser Ser Ala Asn Ser 

+ 3S6 

AAG GTG CTG GTC GAG ATG GAA CCC CCC TTC GGA GAC TCC TAC ATC GTG GTT GGA 
Lya Val Leu Val .Glu MET Glu Pro. Pro Phe Gly Aap Ser Tyr He Val Vol Cly 

TGC GCA GAC AAG CAG ATC AAC CAC CAT TGG CAC AAA GCT GCA AGC ACC GCT AGC 
Trp Gly Aap Lya Gin 11a Aan Hia Hia Trp Hia Lya Ala Gly Ser Ser Ala Ser 

♦ *22 

AAG GCC TTT TCA ACA ACT TTO AAG GGA GCT CAA AGA CTa GCA GCG TTG GGC GAC 
Lye Ala Phe Ser Thr Thr Leu Lya Gly Ala Gin Arg Leu Ala Ala Leu Gly Asp 

♦ AAO 

ACA GCC TGG GAC TTT GGC TCC ATT GGA . GGG GTC TTC AAC TCC ATA GGA AAA CCC 
Thr Ala Trp Aep Phe Gly Ser lie Gly Gly Val Pha Aan Ser He Gly' Lye Ala 

♦ <i36 

CTT CAC CAA GTG TTT GGT GOT GCC TTC AGA ACA CTC TTT GGG GGA ATG TCT TCG 
Val Hia Gin Val Phe Gly Gly Ala Phe Arg Thr Leu Phe Gly Gly flET Ser Trp 

♦ *76 

ATC ACA CAA GGG CTA ATG GGT GCC CTA CTA CTC TGG ATG GGC GTC AAC GCA CGA 
lie Thr Gin Gly Leu MET Gly Ala Leu Lau Leu Trp MET Cly Val Aen Ala Arg 



3 



[H4] 

AAA GGC ACT ACG TAC GCC ATG TGT ACA GAA AAA TTC TCG TTC GCG AAA AAT TCG 
Lye Gly Thr Thr Tyr Gly nET Cya Thr Glu Lya Phe Ser Phe Ala Lya Aon 5c r 

♦ 33* 

GCA GAC ACT GGC CAC GGA ACA GTC GTC ATT GAA CTA TCC TAC TCT GGG AGT GAT 
Ala Asp Thr Gly Hia Gly Thr Val Val lie Glu Leu Sar Tyr Ser Gly Ser Aep 3 



SB 
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OAC CCA TCA ATT CCT TTC CCC TTC TTA GCC ACA CGA OCT CTC CTC <JTG TTC*TTA 
Aep Arg Ser lle Ala Leu Ala Phe Uiu Ala Thr Cly C|y Vol Leu Val Phe tau 

♦sool. +SI2 

CCO ACC A AT OTO CAT OCT OAC ACT GO A TOT OK-TTT OAC ATC ACA ACA AAA CAQ 
At. Thr Aan Val Hia AlaUep Thr Cly Cya Ala Ph. A»p lie Thr Arg Ly. Clu 

ATO AGA TOT O0A ACT OCC ATC TTT OTO CAC AAC OAC OTG CAA GCC TCC GTc'cAC 
HET Ara Cya Cly 5er Cly lie Phe Val Hie Ann Aep V.l Clu Ala Trp Val Aep 

ACC TAT AAA TAC TTC CCA GAA ACC CCC ACA TCC CTA CCC AAC ATC CTC CAC AAA 
A»a Tyr Lys Tyr L.u Pro G|u Thr Pro Arg Ser Lau Ala Lyo I Is Val Hie Lyo 



f?S Sff St* 5" S 7 ? If 0 . 60 * CTCIaS: TSJ) CTC ACT AOA TTO CAC CAC CAA 

Ala Hie Lye Clu Cly Val Cya Cly Val Ar 0 Sar Val Thr Ar C Leu Glu Hi. On 

?J* !f C Vi 5°° ? AC GAA TTC ** C CTC CTC CTC AAA CAC AAT GCA^C* 
UET Trp Glu Ala Val Arg Amp Glu Lau Aon Vml Leu Leu Lya Olu Aon Ala V»1 

GAC CTC AGT GTG GTT CTG AAC AAC CCC GTG CGA ACA TAT CCC TCA CCC CCT*AAA 
Aap Lou Sar Val Val Val Aen Lyo Pro Val Oly Arg Tyr Arg Gar Ala Pro Lye 

CCC CTA TCC ATO ACQ CAA OAC AAO TTT OA A ATO GCC TOO AAA CCA TCC CCg'aAA 

Arg Lau Sar ACT Thr Gin Glu Lya Phe Glu flET Gly Trp Lya Ala Trp Gly Lyo 

ACC ATT CTC TTT CCC CCC CAA TTC CCT AAC TCC ACA TTT CTC OTA OAT COA^CT 
Ser lie Leu Pb. Ala Pro Olu Lau Ala Aan Ser Thr Phe Val Val Aep Cly. Pro 



GAG ACA AAC GAA TGC CCT CAT 0A0 AAT ACA OCT TCG AAC AGC ATC CAA ATC GAA 
Olu Thr Ly* Olu Cy. Pro Aap Clu A.n Arg Ala Trp A-n Sor MET OlS ill oTu 

2if ll e S? c IT 2?° *7 C i? A TCA Acc CCT CTG 1X0 m ** A ATT A °* CAO*SIS 

Aep Phe Oly Pha Oly lie Thr Sar Thr Arg Va) Trp Leu Lye Ho Arg Clu Clu 

ACC ACT CAC CAC TCT CAT. CCA CCC ATC ATA CCC ACC CCT CTC AAA CCA CAT*CTC 
Ser Thr Aep Clu Cya Aep Cly Ala He He Gly Thr Ala Vat Lye Gly Hie V.l 

5^ SIT sti S2 T r™ i ca i ac 1°° A r a *° aot cgc t * c ** c ™ *ca*H£ 

Ale V«l Rie ser Aep Leu Ser Tyr Trp lle Glu Ser Ar 0 Tyr Aan Aep Thr Trp 



. . . ___ „ _ B.l I *72S 

AAA CTT CAQ AGO CCA CTC TTT COA CAC CTC AAA TCT TCC ACT FrCO CCA) 
Lye Leu Clu Arg Ale V.l Phe Oly Glu V.l Lye Bar Cye Thr TrpPro 



[13 7] 



Hf*n 











(cDNA) 3' 


L c. 1 | M 




F 


J NSl 




• Fr*-M i 














41 IS 








1 






1 




20) 







i w i 



JTaftt 



A : Am in 

R ; motm 

U : Mtol 

N : >*»! 

X : Xboft 



(12) 



7-265093 



ime] 



H *H ifc 0 * TUX R N AcO^Ul 

I 

1 

Amp*/ 

1 



SRo promoter 

VOOorl 




apfce junction 
^pCDL-SRa 



SRaaronutsr 
r 40ori 



16SBp0c»Juncftjr 



t 




(13) 



1&ffl¥- 7-265093 



l®9) 




(14) 



6 5 0 9 3 



[Si 0] 




(15) 



t&mW- 7-265093 
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C 1 2N 15/09 ZNA 
// A 6 1 K 39/12 AD Y 

(C 1 2 P 21/02 
C 1 2 R 1:91) 
(C 1 2N 5/10 
C 1 2 R 1:91) 
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